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With the development of production, industrial automatic control has become 
increasingly demanding, especially polysilicon product line of incessant ingot casting 
requires higher control system.  
A set of temperature control system for incessant ingot casting product line is 
designed in this paper based on the polysilicon purification principle by casting ingot. 
It meets the production process control requirements and achieving industrial and 
stable production of 5N-6N grade polysilicon products, kilotons per year. Additionally 
an automated production supervisor control system has set up. It achieves real-time 
monitoring, data logs and automation controls of production process, which provides 
a very critical analysis of data and charts for product quality improvement, and greatly 
facilitates the operation and management of the production line. The contents of this 
paper are as follows: 
1. Master the production of polysilicon ingots casting principle, combined with 
incessant ingnot casting production line, make an overall control scheme. 
2. According to the characteristics of incessant ingnots casting furnace and 
directional solidification process requirements, design the temperature 
measurement and control systems, including temperature measurement, furnace 
heating system, cooling control system design. The components of equipment are 
selected and circuit diagram is finished.  
3. Design the overall scheme of configuration monitoring system for incessent 
ingnot casting product lines. 
4. Establish a communication network for configuration system, converting 
communication data from RS485 port to TCP/IP packet and transmitting it to 
configuration system via ethernet, realing the unlimit transmission distance. 
5. Design and make a polysilicon-ingot number display system, which is control by 
PLC, realizing polysilicon-ingot number display in long distance and preparing 














6. Establish SQL Server 2000 database recording system, recording product line 
real-time temperature data, number of polysilicon ingots, and heating power etc., 
and realizing auto backup of database at regular time. 
7. Set up PC configuration monitoring system, and complete programming the 
configuration system. According to production information, simulate real-time 
operating state of continuous casting production line, realizing remote control and 
management of production line, and establish an inquiry system of a variety of 
temperature curves, providing critical chart analysis for product quality and 
process control. 
8. Complete debugging the system, and put the system into current production. 
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第一章  绪 论 
本章主要介绍了太阳能级多晶硅的制备方法及其研究现状，提出了本课题的
背景和意义，并简明扼要的说明了本文的研究目标及主要工作。 




















图 1-1 太阳能光伏产业链结构 
冶金硅 多晶硅 




























成为 SiHCl4，然后对 SiHCl4进行化学精制提纯，接着对 SiHCl4进行多级精馏，
使其纯度达到 6N 以上， 后在还原炉中 1050℃的硅芯上用超高纯的氢气对
SiHCl4进行还原而生长成高纯多晶硅棒，其主要工艺流程如图 1-2 所示： 
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